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[figure is appended./

The study of angular correlation of internal-conversion electrons emitted
during two consecutive transitions of the nucleus is of interest in the investi-
gation of the transformations of nuclear isomers. By this study one can deter-
mine the existence of multiplets in nuclear emissions and the angular moments
of isomeric nucleii (1)

The present work represents an experimental investigation that was con-
ducted into the angular correletion of conversion electrons of BrCY%,

This isomer was chosen because our previous experiments {2) showed that
the nucleus of BrO0¥ transfers to its ground state in two successive transitions,
in whick hoth of these transjtions are strongly converted. The excitation
energy of the first level Br™0' equals 37 Kev, while the seccnd Br80¥* is 85 Wev.
The general effect caused by K and L~electrons of internal convexsion of the N
first and second trensitions was investigated.

-.«lﬁ'lThe question of angular correlation of conversion electrons in two con-, p,(
sec,{ztive transformetions of & mucleus was theoretically comsidered by V. B. !
Berestetskiy (3). °

st i

The angular ccrrelation of conversion electrons of bromine was measured
with the help of the apparatus shown in the appended figure. "The radiocactive "
preparation P was placed in a glass vessel evacuated to 65 mn Hg. The block-
type counters A, B, C operated at-this pressure.

The number of coincidences Tin‘. any peir of counters was measured by a two- %Z
channel amplifier with a resolving time of 5-10'6 sec. The number of pulses in ¢
each separate counter was recorded by & conversion device with the ration 1:16. _ i
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The number of coincidences caused by internal-conversion electrons re-
corded by counters B, C or &, B and A, C, whose axes were inclined 75° and
150°, was measured to determine angular correlation. Further, these coin-
cidences Njyo and Npg were related to the number of conversion electrons Mp
and Mp, recorded by courters A and B. The value K____: Mro-_. N C

- 8
which had to differ from unity, because of the presence gf correlation,
served as a measure of anguler correlation.

The number of internal-conversion electrons recorded by the counters
of the apparatus was determiuned by the ebsorption method. The experiment
was conducted in two variations. In the first case, the radiloactive pre-~
paration of bromine was deposited by the method of spinuing it out of acti-
vated ethyl bromide onto both sides of silver disk 9 mm in diameter and 60
mg/sq cm thick. The layer of radioactive preparation was less than 0.1

micron thick.

Verifying tests showed that the radiation intensity of both sides of
the disk differed by not more than 3%. Then one side of the silver disk
was covered with a cellophane coating 3.7 mg/sq cm thick. A 180° rotation
of the preparation around a vertical axis permitted the internal-conversion
electrons to be absorbed im the cellophame {llter instead of belng recorded-
by the counters.

Ip the second case, the radicactive preparation of bromine was deposited
by the above method on one side of aluminum foil 4.9 mg/sq cm thick. This
aluminum backing also served simultaneously as a filter of internal-conversion
electrons. The necessary filtration was obtained the same way by rotation of
the radioactive preparation through 180°. The windows of the block counters
were covered by cellophane film 0.340.05 mg/sq cm thick to absorb Auger elec-
trons and to eliminate entraimment of discharges from counter to counter. ’

The number of coincidggges N caused in any pair of counters by internal-
conversion electrons of Br and Br80' wac determined by the relation:

Ny = (N—=N) = (N~ N)— (N =) — Ny
vwhere N, Nf are the total number of recorded coincidences without a filter and
with & filter 5 mg/sq cm thick; Ne and Nef are the number of chance coincid-
ences under these same circumstances; Ny1y aud Nfyy are the number of coin-
cidences due to the radiation of uBrsé (T equals 3% hr); Nge is the number of
coincidences from scattered conversion electrons.,

The number of chance coincidences was determined with respect to the
charges of the counters and data for thgzresolving capacity of the apparatus.
The number of coincidences caused by Br< and extrapolation to the necessary
time. Special experiments showed that Nge could be disregarded.

In the determination of the pumber of coincidences with respect to the
above-indicated differences, it was essential that those coincidences due to
scattered hard beta electrons, gamma rays, Compton effect, etc., be excluded.

Seven series of measurements were carried out; six with silver backing
and one with aluminum. In the experiments, counter C was normally fixed and
colncidences Npc and Npg were measured, but a series of experiments was also
carried on in which counter A was fixed and coincidences Nap and Npo were
measured.

The d.atg of all series agreed within the limits of statistical error in
the experiments. The following values were obtained from the measurements:

(M;/A/e) 150°=3,5¢ == 0.27 -1073,

W, /M,) 75° = 2.17 == 0.6 105,
-2 -
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The value K determining the angular correlation thus turns out to equal
1.63=4=0.2%,

-To be sure that the obtained value K differing from unity was caused by
engular correlation of conversion electrome of Bro0* and Br80', rather than
by some other forms of coincidences, a series of control experiments was con-
ducted, in wvhich, first of all, measurements of coincidences w.ce taken under
identical conditions with radioactive Br8-°-, for which the value of K obtained
was a little less than unity.

Further experiments were conducted with a preparation of Ra (D E) and
with an external sour§8*of gemma reys. Besides this, a control experiment was
carried out with a Br rreparation whose surface formed an angle of 37.5°
with the axis of the middle counter. The filter was turned to the side of
counter C. Under these conditions unfiltered radietion struck counters A end
B, and filtered radiation struck C. Coincidences were measured between counters
A, Cand B, C

The values obtained for K in all the control experiments were equal to unity
‘within the limits of error in the experiment. :

On the basis of the egfect obtained for the angular correlation of internal-
conversion electrons of BroO% and Br30' » 1t is possible to make the following
conclusions:

1. The mechanical moment of a nucleus of Brso"' possessing excitation
energy of 37 Kev is not equal to zero, since the angular dispersion of internal-
conversion electrons would be isotropic if the moment of this nucleus equaled
Zero.

2. The lifetime of the intermediate mucleus Br80' is less than 10-12 gec-
onds. In agreement with data on the distance between optical lines of hyper-
fine atomic structure, the angular moment of the nucleus after emission of the
first radiation does not succeed in this time in changing its direction in
space, which is a necessary condition for the discovery of a correlation (%).

3. It _follows from the data on the coefficients of internal conversion
that the Br80' nucleus transfers to the ground state with doublet radiation.
The nature of the radiation, however , cannot be determined from this data. Com-
putations with Berestetskiy's formulas show thgt 1f radiation of & magnetic
character is emitted in the transition of a Bro0' nucleus to the ground state,
then the quantity K should be less than unity. Calculations with these same
formulas for electrical radiation lead to a value of K greater than unity, which
agrees with the result of the test. On the basis of this , it is necessary to
conclude that the radiation in question is electrical.

4. The experimental value of the angular correlation of internal-couversion
electrons can be utilized to determine the angular moment of the metastable n
nuc¢leus of BrO0¥*, To do this > one must compare the experimental.data obtained
with theoretically computed data for various possible numerical values of the
mechanical moment of bromine nuclei in their ground and excited states.
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